INTRODUCTION:
Pressure ulcer prevention is an indicator of quality of care. Reliable identification of Category I pressure ulcers is essential in prevalence studies and to prevent further tissue damage. PURPOSE: The primary purpose of this study was to establish interrater reliability between blanching and nonblanching erythema assessed by 2 independent assessors. The secondary purpose was to investigate potential correlations between risk factors and pressure ulcers. METHOD: Ninety-seven patients 65 years or older with hip fractures were consecutively recruited for this prospective, comparative observation study. Seventy-eight patients completed the study. The sacral area of each patient was visually assessed and a finger-press test was administered to each patient by 2 independent assessors. Kappa statistics were used for analysis. FINDINGS: Finger-press tests and visual observation alone were not reliable methods to discriminate between blanching and nonblanching erythema. Forty-seven percent of the patients had a risk score 20 or fewer (high risk for pressure ulcers). Forty-four patients (56%) had pressure ulcers at discharge. P ressure ulcer prevention is an indicator of quality of care and is less expensive and timeconsuming than treatment (Bennett, Dealey, & Posnett, 2004; Bertov & Nordin, 2006; Duncan, 2007; Russell, 1998 Russell, , 2002 . Pressure ulcers cause pain and distress to the patient (Bennett et al, 2004; Bertov & Nordin, 2006) . Early detection of Category I pressure ulcers will minimize suffering and reduce costs when strategies to prevent further skin breakdown can be implemented (Duncan, 2007; Lyder, Shannon, EmpleoFrazier, McGeHee, & White, 2002) . Category I pressure ulcers (nonblanching erythema) are included in most prevalence and incidence studies. The present classification is, however, subjective, and a reliable and clinically applicable method for correct classification is urgently needed.
International Definition of Pressure Ulcers
The accepted definition of a pressure ulcer is "a localized injury to the skin and/or underlying tissue usually over a bony prominence, as a result of pressure, or pressure in combination with shear. A number of contributing or confounding factors are also associated with which can lead to malnutrition. This, in turn, can reduce muscle mass and power, which further limits activity levels. Increased confinement to bed impacts breathing, which then becomes superficial or shallow and may affect future oxygenation. The deterioration in macrocirculation also reduces microcirculation in the skin, which can cause further sensitivity to pressure on the skin. Increasing age also increases the risk of pressure ulcer development (Boyle & Green, 2001; Halfens et al., 2000; Lindgren et al., 2004; Nixon, Cranny, & Bond, 2007; Perneger et al., 2002; Schoonhoven et al., 2006; Theaker, Mannan, Ives, & Soni, 2000 ; The National Pressure Ulcer Advisory Panel [NPUAP] , 2010b).
International Pressure Ulcer Classification System by EPUAP and NPUAP CATEGORY/STAGE I: NONBLANCHABLE ERYTHEMA
There is intact skin with nonblanchable redness of a localized area, usually over a bony prominence. Darkly pigmented skin may not have visible blanching; its color may differ from the surrounding area. The area may be painful, firm, soft, warmer, or cooler compared with adjacent tissue. Category I may be difficult to detect in individuals with dark skin tones and may indicate "at risk" persons (a heralding sign of risk).
CATEGORY/STAGE II: PARTIAL THICKNESS
Partial-thickness loss of dermis presents as a shallow open ulcer with a red pink wound bed; without slough may also present as an intact or open/ruptured serum-filled or blister and presents as a shiny or dry shallow ulcer without slough or bruising. This category/stage should not be used to describe skin tears, tape burns, incontinence-associated dermatitis, maceration, or excoriation. Bruising indicates deep tissue injury. 
CATEGORY/STAGE III: FULL-THICKNESS SKIN LOSS

CATEGORY/STAGE IV: FULL-THICKNESS TISSUE LOSS
Full-thickness tissue loss is present with exposed bone, tendon, or muscle. Slough or eschar may be present and often includes undermining and tunneling. The depth of a Category/Stage IV pressure ulcer varies by anatomical location. The bridge of the nose, ear, occiput, and malleolus do not have (adipose) subcutaneous tissue and these ulcers can be shallow. Category/Stage IV ulcers can extend into muscle and/or supporting structures (e.g., fascia, tendon, or joint capsule) making osteomyelitis or osteitis likely to occur. Exposed bone/ muscle is visible or directly palpable.
ADDITIONAL CATEGORIES/STAGES FOR THE USA
Unstageable/Unclassified: Full-thickness skin or tissue loss-depth unknown. Full-thickness tissue loss occurs in which the actual depth of the ulcer is completely obscured by slough (yellow, tan, gray, green, or brown) and/or eschar (tan, brown, or black) in the wound bed. Until enough slough and/or eschar are removed to expose the base of the wound, the true depth cannot be determined, but it will be either a Category/Stage III or IV. Stable (dry, adherent, intact without erythema, or fluctuance) eschar on the heels serves as "the body's natural (biological) cover" and should not be removed.
SUSPECTED DEEP TISSUE INJURY: DEPTH UNKNOWN
Purple or maroon localized area of discolored intact skin or blood-filled blister is present due to damage of underlying soft tissue from pressure and/or shear. The area may be preceded by tissue that is painful or firm, or softer, warmer, or cooler as compared with adjacent tissue. Deep tissue injury may be difficult to detect in individuals with dark skin tones. Evolution may include a thin blister over a dark wound bed. The wound may further evolve and become covered by thin eschar. Evolution may be rapid exposing additional layers of tissue even with optimal treatment (EPUAP, 2010; NPUAP, 2010a NPUAP, , 2010b ).
Pressure Ulcer Etiology
There are three main processes that initiate a series of physiological events contributing to the development of pressure ulcers. These are the blood vessel occlusion due to external pressure, damage to arterioles and microcirculation due to shearing forces, and friction and erosion of superficial skin layers. Pressure on any part of the body may cause a hyperemic response, presenting as an edema and a reddening of the area noted immediately after release of pressure. This is a normal body response to capillary occlusion (Collier, 1999; Kosiak, 1959 Kosiak, , 1961 and commonly occurs over bony prominences such as the sacrum, heels, and hips (Bliss, 1998b; Kosiak, 1959; Shea, 1975) . In addition, peripheral circulation can be compromised by surgery due to associated hypotension and peripheral hypoperfusion (Bader & White, 1998; Bliss & Simini, 1999; Kemp, Keithley, Smith, & Morreale, 1990; Sanada et al., 1997; Wiklund & Rosenbaum, 1997) . The time to surgery and the duration of surgery may influence the development of pressure ulcers. The duration of surgery is the total amount of time that the patient spends on the operating table. Early surgery for hip fractures may reduce the risk of developing pressure ulcers (Al-Ani et al., 2008; Haleem, Heinert, & Parker, 2008; Houwing et al., 2004) . Surgery that lasts more than 4 hr constitutes a significant risk factor for pressure ulcer development (Schoonhoven, Defloor, van der Tweel, Buskens, & Grypdonck, 2002a) . Even if the duration of surgery is shorter than 4 hr for hip fracture, clinicians should acknowledge that patients undergoing this procedure often are elderly with associated comorbidities such as circulatory disorders. In addition, patients are often reluctant to move postoperatively because of pain (Bader & White, 1998; Bliss & Simini, 1999; Lindgren, Unosson, Krantz, & Ek, 2005; Nixon et al., 2007; O'Dea, 1999; Soderqvist, Ponzer, & Tidemark, 2007; Sanada et al., 1997) . According to Sharp and McLaws (2006) , immobility is the only evidence-based risk factor for pressure ulcers (Sharp & McLaws, 2006) . Thus, elderly patients undergoing surgery are at a high risk for developing pressure ulcers.
Risk factors for pressure ulcer development
Given that pressure ulcers occur because of capillary occlusion, both the duration and intensity of pressure experienced can influence their development. In addition, moisture affects tissue integrity (Baumgarten et al., 2006; Bliss, 1993; Bliss & Simini, 1999; Lindholm et al., 2008; Meehan, O'Hara, & Morrison, 1999; Vanderwee, Grypdonck, & Defloor, 2007b; Versluysen, 1986; ) , as well as acute illness, old age, immobility, incontinence, and systemic diseases such as diabetes (Bader & White, 1998; Friman & Hamrin, 1976; Gunningberg, 2004; Houwing et al., 2004; Mayrovitz & Sims, 2004) . Table 1 outlines some of the intrinsic and extrinsic risk factors reported to increase risks for pressure ulcer development (Anthony, Reynolds, & Russell, 2000; Bliss, 1993; Dealey, Brooks, Thomson, & Bliss, 1997; Gunningberg, 2004; Gunningberg, Lindholm, Carlsson, & Sjoden, 1999; Lindholm et al., 2008; Nixon, Brown, McElvenny, Mason, & Bond, 2000; Soderqvist et al., 2007) .
A number of instruments, for example, the Modified Norton Scale (MNS), can be used as an aidemémoire and a complement to clinical assessment to identify patients at risk for developing pressure ulcers (Ek, Unosson, & Bjurulf, 1989; Haalboom et al, 1999) . However, these instruments can overestimate risk (Schoonhoven et al., 2002b ), and it is not possible to verify that the use of risk assessment per se leads to fewer pressure ulcers (Pancorbo-Hidalgo, GarciaFernandez, Lopez-Medina, & Alvarez-Nieto, 2006; Moore & Cowman, 2008) .
Identifying pressure damage
If pressure is applied to blood vessels over a period of time, they become occluded, causing tissues to be starved of oxygen and nutrients. As pressure is released, a rush of incoming arterial blood, commonly known as reactive hyperemia, occurs (Bliss, 1998a; Kosiak, 1959; Lewis & Grant, 1925; Shea, 1975) . If the skin blanches with light finger pressure (blanching hyperemia), then the patient's microcirculation is said to be intact (Bliss, 1998a; Kosiak, 1959; Lindgren, Malmqvist, Sjoberg, & Ek, 2006; Shea, 1975) ; however, it is impossible to truly determine whether microcirculation is intact since present test methods are subjective and depend on the assessor's experience, the lighting conditions, and the skin color of the patient. Blanching hyperemia is a normal response in healthy individuals that allows the microcirculation to deliver oxygen and remove metabolites after periods of peripheral capillary occlusion. If the skin does not blanch (nonblanching erythema), then microcirculatory damage has occurred.
Thus, identifying blanching and nonblanching erythema is crucial for developing and implementing strategies to prevent pressure ulcers (Duncan, 2007) . Correct and reliable clinical classification of Category I pressure ulcers is also of the utmost importance for the interpretation of results of prevalence and incidence studies. However, current methods are subjective and possibly unreliable. For example, erythema due to pressure is reported to occur after 15 min to 48 hr. Furthermore, pressure ulcers may appear several days (3-9 days) after the initial injury (Cullum, Deeks, Fletcher, Sheldon, & Song, 1995; Gronek & Standfill, 2005; Hampton & Collins, 2004; Kosiak, 1959; Schoonhoven et al., 2002a) . In clinical practice, neglected or incorrectly classified erythema may occur because it is difficult to distinguish between reactive, blanching, and nonblanching hyperemia in both light and pigmented skin (Beeckman et al., 2007; Collins & Shipperley, 1999; Gunningberg & Ehrenberg, 2004; Duimel-Peeters et al., 2007; Lyder, 1991; Scanlon & Stubbs, 2004) . In addition, once the erythema has disappeared, clinicians often wrongly assume that the potential for serious damage no longer exists; however, lack of erythema per se does not necessarily indicate the absence of the risk of developing a deep ulcer (Collier, 1999; Halfens, Bours, & Van Ast, 2001; Sharp & McLaws, 2005) .
Blanching/Nonblanching Erythema
The duration of reactive hyperemia (blanching erythema) has been reported to vary, and it may be visible only for a few minutes or up to 15-45 min after pressure has occurred. It is often detected during repositioning of the patient (Herrman, Knapp, Donofrido, & Salcido, 1999; Gronek & Standfill, 2005; Hampton & Collins, 2004; Sharp & McLaws, 2006) . Several researchers have reported that the degree and duration of the increased blood flow (reactive response) is proportional to the period of occlusion, that is, the longer the period of occlusion, the greater the metabolic vasodilatation (Barnett & Ablarde, 1995; Klabunde, 2007; Lewis & Grant, 1925) .
Clinicians and researchers have sought a reliable method to distinguish between blanching and nonblanching erythema to confirm Category I pressure ulcers (Bader & White, 1998; Clarys, Alewaeters, Lambrecht, & Barel, 2000; Ek, 1987; Holloway & Watkins, 1977; Keller, van Overbeeke, & van der Werken, 2006; Kragelj, Jarm, & Miklavcic, 2000; Schubert, 2000; Schubert, Perbeck, & Schubert, 1994; Sprigle, Linden, & Riordan, 2003) . Nonblanching erythema can be falsely classified as a risk for pressure ulceration rather than as a Category I ulcer (Halfens et al., 2001; Lyder, 1991; Papanikolaou, Lyne, & Lycett, 2003) . The true time span for the development of pressure ulcers is as yet unclear. It has been suggested that a pressure ulcer can develop within 1-2 hr. If an erythema is present for more than half an hour and is not resolved within 2 hr, damage to the microcirculation has occurred (Bliss, 1998a; Kosiak, 1961; Lyder, 2007) . Other clinical signs such as blistering, warmth or coolness, indurations, and edema may also exist, but it has been reported that nonblanching erythema with or without other skin changes is distinctly separate from blanching hyperemia (Bliss, 1998a; Collier, 1999; Gunningberg, 2004; Nixon et al, 2007; Sprigle, Linden, McKenna, Davis, & Riodan, 2001 ).
Pressure ulcer prevalence
The reported prevalence of pressure ulcers in patients with hip fracture varies from approximately 5% to 60% (Baumgarten et al., 2009; Gebhardt, 1994; Haleem, et al, 2008; Versluysen, 1986) . The prevalence also varies in other patient groups (Amlung, Miller, & Bosley, 2001; Eriksson, Hietanen, & Asko-Seljavaara, 2000; Gelis et al., 2009; Haalboom, 1998; Terekeci et al., 2009) . A higher incidence of pressure ulcers in patients with hip fractures has been reported in Northern Europe (26%) as compared to Southern Europe (16%) (Lindholm et al., 2008) .
Purpose
The primary purpose of this study was to establish the interrater reliability between blanching and nonblanching erythema assessed by two independent assessors. The secondary purpose was to investigate potential correlations between risk factors and pressure ulcers.
Method, Design, and Sample
Ninety-seven patients older than 65 years with hip fractures were consecutively recruited for this prospective comparative observation study on admission to the emergency room at Karolinska University Hospital in Solna, Sweden. The sacral area of each patient was visually assessed and a finger-press test was administered to each patient by two independent assessors. At the time of the study, patients with hip fractures were treated by either an orthopaedic or geriatric ward. If the patients were deemed able to return to their previous style of living, they were treated by the geriatric ward. These patients were excluded from the study.
The inclusion criteria were patients with hip fractures who were admitted to an orthopaedic ward and were aged 65 years or older. Patients were also required to understand spoken and written Swedish. Exclusion criteria were patients with preexisting skin disease or pressure ulcers ՆCategory II in sacral area. No major accident or trauma patients were included in the study.
Sample size calculation verified that at least 85 patients were needed to detect a statistically significant kappa value of 0.70 at level .05 (two-sided) with 80% power assuming 30% nonblanching erythema and the null hypothesis value of kappa of 0.40.
Nineteen patients withdrew from the study (see Figure 1) , leaving 78 patients, of which there were 64 women and 14 men. The mean age for women was 82 years (range, 65-100 years) and for men 74 years (range, 65-91 years).
RISK ASSESSMENT
Potential risk factors such as high age, gender, type of diagnosis, low or high body mass index (BMI weight in kg/height in m 2 ), blood loss and transfusion, low hemoglobin, low MNS, and diseases were documented. The MNS was used for risk assessment, with a cutoff point of 20 or fewer for a high risk of developing pressure ulcers (Ek, 1987) . Body mass index was used to identify patients with low or high body weight. Malnourishment was defined as patients younger than 70 years with BMI score less than 20 or patients older than 70 years with BMI score less than 22 (Odlund Olin, Karlsson, & Lönnberg, 2005 ; Swedish Society for Clinical Nutrition and Metabolism, 2006) . According to the World Health Organization, medically overweight (obesities) is defined as a cutoff score less than 30 (www.who.org), although it has been suggested that for elderly patients, BMI should be higher (24-29) because of their increased risk for low-energy intake (Beck, Ovesen, & Osler, 1999) . Patients with a high BMI, however, can also be malnourished. Overweight is not normally a problem for patients with hip fractures in the Northern countries (Lindholm et al., 2008) . In this study, weight was registered postoperatively in the ward.
It was not possible to use the same two assessors for all patients, nor was it possible or feasible to train all staff to assess in a particular way, but there was a detailed written instruction available to all nurses. For this reason, the clinical staff on duty acted as assessors, and we attempted to standardize the assessment, using a pressure ulcer classification card designed to aid in differentiating between intact skin and pressure ulcers.
SKIN ASSESSMENT
Patients' sacral skin area was assessed for potential pressure ulcers upon admission to the emergency room and documentation was completed according to a study protocol. The documentation was then sent with the patients to the operating room and ward. On admission to the ward, or if the patient was sent directly to the operating room, skin inspection was performed a second time. Before the assessors carried out the skin assessment, the patient was placed in a lateral position and stabilized using pillows. The sacral area was relieved of pressure for 5 min before the assessment was carried out.
Before and during the study, nurses received detailed written instructions regarding the skin assessment technique. This assessment was repeated each day from the first day postsurgery. The assessments were standardized according to a separate study protocol. The assessors simultaneously inspected the sacral area and made the assessment independently. These assessments were blinded for the assessors; however, the assessors had the opportunity to check the assessments performed on previous occasions. The skin condition in the sacral area was documented as normal skin or visible erythema assessed by visual inspection and if the skin was blanching or nonblanching after light finger pressure.
If a pressure ulcer ՆCategory I, in the sacral area, was detected, it was graded according to the standardized classification card and appropriate preventive interventions were initiated and documented.
PRESSURE ULCERS AT DISCHARGE
Pressure ulcers were documented as the percentage of patients discharged with pressure ulcers compared with the total number of patients.
Data Analysis
Sample size calculation was performed on the basis of the kappa analyses on the dichotomous variable blanching/ nonblanching by the finger-press test (in sacral area) carried out by two assessors. The sample size is dependent on the proportion of "positive" ratings, the null hypothesis value of kappa, the minimum value of kappa deemed to be clinically important, and the power to detect the chosen kappa value. We expected nonblanching erythema after a light finger-press test among 30% of the patients. The required number of subjects was estimated to be at least 85 people to detect a statistically significant kappa value of 0.70 at level .05 (two-sided) with 80% power assuming 30% nonblanching erythema and a null hypothesis value of kappa of 0.40 (Sim & Wright, 2005) . p Ͻ .05 was considered statistically significant.
Categorical data were summarized using frequency counts and percentages. Continuous data were presented as the mean and standard deviation or as the median and range. The agreement between two independent measurements of the patients' skin from two assessors regarding the finger-press test (yes/no) was performed using kappa statistics. Weighted kappa statistics were used to determine the agreement for the visual observation test: no erythema, present erythema, and ulcer in the sacral area. A negative value of kappa indicates agreement of less than random. The results of kappa were interpreted according to Landis and Koch (1977) For comparison of the skin condition over 4 days after surgery, a generalized estimating equation model with the GENMOD procedure in SAS was performed. The generalized estimating equation strategy is a useful approach for repeated measurement analysis of ordered categorical and binominal outcomes. The second objective was to study the association between pressure ulcers and potential risk factors such as advanced age, gender type of diagnosis, low or high BMI, blood loss, transfusion, low haemoglobin, low MNS, and diseases. The association between the variable were analysed using the Chi-square test and Fisher's exact test. The number of patients with pressure ulcers at discharge was recorded as the percentage of the total number of patients. Software Statistica 7.1, StatSoft, GENMOD procedure in SAS, System 9.1, was used.
Protection of Human Rights
Patients were informed of the study both orally and in writing and were able to withdraw their participation at any time without reason. Ninety-seven patients were included. The study was approved by the Ethics Committee of the Karolinska Institutet (Dnr 00-432).
Results
Ninety-seven patients were included in the study. All were Caucasians. Seventy-eight remained for the duration of the study. Twenty-one percent (n ϭ 21) of the patients had pressure ulcers in the sacral area, upon arrival, and 56% (n ϭ 44) at discharge (see Table 2 ). Demographic data regarding the patients are presented in Table 3 .
RISK FACTORS
None of the potential risk factors reported in other studies, such as older age, gender, type of diagnosis, low or high BMI, blood loss, transfusion, low hemoglobin, or low MNS, were significantly associated with pressure ulcers nor did diseases such as cardiovascular, pulmonary, or kidney disease, diabetes, stroke, or cancer display any significant association with pressure ulcers. However, patients with pronounced incontinence (according to one subscale of MNS) were more likely to have Category I and II pressure ulcers, p ϭ 0.014, in the sacral area. Forty-seven percent of patients had a risk score of 20 or less (high risk for pressure ulcers).
PRESSURE ULCERS
Thirty-four patients (58.7%) were assessed and pronounced ulcer free at discharge. A total of 44 patients (41.3%) had pressure ulcers in the sacral area at discharge from the orthopaedic ward, of which 34 patients (45.3%) with Category I pressure ulcers and 10 patients (13.3%) with Category II pressure ulcers. No Category III or IV pressure ulcers in the sacral area were detected. There were 14 men and 64 women included (see Table 3 ).
VISUAL ASSESSMENT
The agreement of visual assessment between the independently assessing nurses, analyzed using Kappa statistics, was moderate to good during the five observation days (see Table 4 ). No statistically significant change in ulcer category could be demonstrated during the 5 days of visual inspections (p ϭ .113).
FINGER-PRESS TEST
Light finger pressure on the erythematous area indicated the presence (or absence) of damage: if white flush was seen, it was classified as normal skin. Persistent discoloration (nonblanchable erythema) indicated a Category I ulcer.
Greater disagreement between the assessors was noted using this test than via visual inspection (see Table 5a ). The proportion of patients with persistent discoloration differed significantly from Day 1 to Day 5 ( p ϭ .013). Further analysis showed that the probability of nonblanchable erythema was higher from Day 2 to Day 5 compared with Day 1 (p Ͻ .01). When analyzing interassessor agreement for the subset of patients where the two assessors agreed on the visual assessment of Category I and II ulcers, the strength of agreement at 5 days was poor to moderate (see Table 5b ).
Discussion
In this study, the MNS was used for risk assessment of patients. The MNS displays minor changes when compared with the original Norton scale (Norton, McLaren, & Exton-Smith, 1979) . The MNS includes two additional items: nutrition and fluid intake. The cutoff point for high risk of developing pressure ulcers has been set to Յ20/28 scores. The MNS has been tested for reliability and validity by Ek (Ek, Unosson, & Bjurulf, 1989) . Few prevalence and incidence studies describe a reliable methodology to define Category I pressure ulcers, and in some studies, Category I pressure ulcers are excluded. (O'Dea, 1999; Gunningberg, Lindholm, Carlsson, & Sjoden, 2000; Lahmann, Halfens, & Dasen, 2006; Lindgren et al., 2004; Thoroddsen, 1999; Vanderwee, Clark, Dealey, Gunningberg, & Defloor, 2007a; Whittington, Patrick, & Roberts, 2000) .
This study has demonstrated that the finger-press test, which has hitherto been regarded as a standard test to identify Category I pressure ulcers, proved to be an unreliable classification method. Normally, after visual assessment, nurses determine whether the finger-press test is required (Bethell, 2003; Bliss, 1998a; Collier, 1999; Sharp & McLaws, 2005 ). An incorrect assessment can compromise prevention interventions. It can also jeopardize the interpretation of prevalence and incidence studies.
Relieving pressure on any part of the body may cause reactive hyperemia, a response normally observed after a period of occlusion (Bliss, 1998a; Collier, 1999; Kosiak, 1961) . It can be difficult to relieve the pressure for long enough before assessing the skin, both before and after hip surgery. If several periods of prolonged persistent redness occur, it can take several days before the skin begins to break down or, alternatively, before it can resolve to normal tissue (Bliss 1998a; Lindgren et al., 2006; Witkowski & Parish, 2000) . To achieve an optimal assessment of skin condition, it is considered important to relieve pressure before erythema is assessed. It is, however, unclear as to how long the period of pressure relief should be. A patient with a hip fracture cannot be placed in a lateral position for a long period due to pain. This may result in a situation where assessors do not wait adequately long and can result in potential misjudgment. It may also prove to be more difficult to correctly assess the skin of elderly patients if the skin has been under low pressure for a long period. In addition, the skin response to pressure in elderly patients may be different from that in younger patients. It may also be difficult for the patient to sense areas that need relief because pain medication can mask the sensation of pressure, pain, or itching.
The EPUAP has recommended that two people should perform skin assessment to detect potential pressure ulcers. This requires significant efforts and investments, mainly in staffing costs, because it is a staffintensive assignment (Kottner, Tanner, & Dasen, 2009b) . Healthcare cost-savings can be achieved by relying on only one assessor, but this may not always lead to optimal results. In a recent article, Kottner and Dasen (2009a) also concluded that interrater reliability coefficients indicated a high degree of measurement error inherent in the scores, and that there is a risk inherent in depending on only one assessor (Kottner & Dasen, 2009a) . 
METHODOLOGICAL CONSIDERATIONS
The incidence of pressure ulcers was high compared with that in other studies (Gunningberg et al., 2000; Lahmann et al, 2006; Lindgren et al., 2004; O'Dea, 1999; Thoroddsen, 1999; Vanderwee et al., 2007a; Whittington et al., 2000) . Fifty-five percent of the patients had pressure ulcers in the sacral area at discharge from the orthopaedic ward, 45% had Category I pressure ulcers, and 13% had Category II pressure ulcers. This high incidence might be explained by selection bias because patients admitted to orthopaedic wards were more likely to be older, to have comorbid conditions, and to be more seriously ill, whereas patients initially regarded as having more positive prognoses were submitted to geriatric wards for postsurgery rehabilitation programs. The high incidence might also be explained by more frequent assessments and careful documentation of pressure ulcers in the study context. The frailty of the patients in the study might thus jeopardize the accuracy of assessments, because the possibilities to relieve pressure prior to inspection were limited. The correlation between assessors' assessments might have been more satisfactory if locations other than the sacral area had been investigated. The use of several different assessors due to varying work shifts, which is also often the case in prevalence and incidence studies, may also have biased the results even if the assessors were trained before the study. In this study, we found that both visual inspection and the finger-press test were unreliable methods of differentiating between reactive hyperemia and Category I pressure ulcers in the sacral area.
Relevance to Clinical Practice
Early detection of pressure ulcers allows prevention strategies to be implemented, thus potentially preventing further deterioration. The finger-press test is not reliable enough to determine whether erythema is indicative of Category I pressure damage or not. Standardizing the amount of pressure that different skin types can sustain before the skin is damaged is, at present, clinically impossible. It is important to understand the physiology of the skin in order to prevent pressure ulcers (Barnett & Ablarde, 1995; Sharp & McLaws, 2005) , so a simple method to detect early pressure damage is required. It may be necessary to use other methods for assessing certain pressure ulcer areas. Muscle and subcutaneous tissues are difficult to examine and may be more vulnerable to pressure than skin. Although all of the assessors were familiar with orthopaedic care and had been working for at least 1 year in the ward, there were variations in their experience and levels of knowledge, which means that skin assessments may not have been consistent.
On the basis of present knowledge, one should react promptly at the first sign that an area has been exposed to pressure so that reactive hyperemia can be recognized immediately. Pressure relief should be initiated and a new assessment should be performed within 2 hr. If a Category I pressure ulcer is recognized, it may be too late since it is difficult to determine the status of the tissue under the skin surface. It is also necessary to document the findings in order to evaluate the intervention.
It is likely that a combination of formal risk assessment and the experience of the caregiver could provide an optimal view of the patient's actual total risk. As regards the early identification of pressure ulcers in the sacral area, factors other than the finger press test per se, such as if the area is painful or firm, or softer, warmer, or cooler than the surrounding skin area, as suggested by NPUAP, may also have to be considered in Caucasian patients (www.npuap.org).
Conclusion and Future Research
Early and valid detection of Category I pressure ulcers is a crucial factor for prevention strategies and interpretation of results from prevalence and incidence studies.
The finger-press test and visual observation alone are not reliable tools to differentiate between blanching and nonblanching erythema. Further research regarding precision in differentiating between Category I pressure ulcers and blanchable erythema should be carried out. Overestimation of Category I pressure ulcers probably has positive effect on prevention strategies, since it is better to prevent one pressure ulcer too many than to miss another one. However, the inadequacy of the present methodology to discriminate between Category I pressure ulcers and blanchable erythema can be more hazardous when comparing results from prevalence and incidence studies.
Education may improve the reliability of skin assessment. The sustainability of the effects of such education over time, however, must be considered. Today, patient safety has a high priority in theory; however, in clinical practice, it is difficult to achieve excellence around the clock. More reliable clinical tools for the early identification of Category I pressure ulcers are urgently needed. Note. Number of documented results from the two assessors, number of agreements. Kappa-values (k) and 95% confidence interval for k. A1 ϭ assessor 1; A2 ϭ assessor 2; CI ϭ confidence interval.
